The purpose of the study was to determine the impact of a nurse-driven mobility protocol on functional decline. A nonequivalent control group design was used; the independent variable was mobility protocol and dependent variables were functional status and length of stay. Older adults who participated in a mobility protocol maintained or improved functional status and had a reduced length of stay. Practice implications include an emphasis on ambulation in hospitalized older adults.
F
UNCTIONAL STATUS, the ability to perform basic self-care activities, is a significant component of older adults' health status and quality of life, 1 and mobility and ambulation are major components. Maintaining functional status forms the foundation for continued independence and health and encompasses behaviors necessary to actively engage in daily life. [2] [3] [4] Maintaining mobility is paramount in preserving independence in activities of daily living (ADL), yet research has demonstrated that low mobility and bed rest are common during acute hospitalization. 5, 6 The goal of this study was to determine the impact of a mobility protocol on functional decline in hospitalized patients.
A stay in the hospital often results in complications that lead to functional decline in older adults, which occurs in 34% to 50% of hospitalized older adults. 7 A prospective multicenter study 8 identified walking difficulties as a predictor of prolonged hospital stay in older adults. In a study of 749 women, previously independent in ADL, frailty and hospitalization were independently associated with new-onset dependence in ADL. 9 Brown et al 5 studied the effects of low mobility and bed rest in patients older than 70 years and concluded that the associated adverse outcomes may be viewed as iatrogenic events that lead to functional decline. The authors expressed the hope that the study would lay the foundation for the development of standards of care for mobility in hospitalized older adults. Given that the majority of hospitalized patients in the United States are older than 65 years, this is a problem of great clinical significance. Impairment in functional status is a strong predictor of poor outcomes. 10 Positive correlations between functional decline and prolonged hospital length of stay (LOS), increased mortality, increased institutionalization, need for longer rehabilitation and home health services, and increased healthcare expenditures have been well documented. 7 Numerous 11 in a descriptive study of 2293 older adults' ADL function during an acute hospital stay, found that 35% of patients had worse ADL function at discharge as compared with preadmission baseline (defined as the ability to ambulate and perform ADL at 2 weeks prior to hospital admission). Functional decline occurring after admission was a crucial determinant of discharge outcomes. Patients older than 85 years had rates of functional decline exceeding 50%.
Older people who develop new functional deficits during hospitalization are also less likely to recover lost function. 13 Inouye et al, 14 studying 1270 older adults hospitalized for acute medical illnesses, found a 31% decline in ADL at discharge compared with preadmission baseline. At 3 months, 51% of the original study sample had either died (11%) or reported new ADL and/or instrumental ADL disabilities (40%) compared with preadmission status.
Although functional decline during hospitalization is well documented, Callen et al 6 found little research specific to mobility changes during hospitalization. Overall, studies that have included mobility and frequent ambulation interventions, 3, 13, 14 aimed at returning individuals to baseline functional status, have demonstrated improved functional outcomes with mobility/ambulation. Siebens et al 3 developed a general exercise intervention program to improve outcomes in hospitalized older adults. This randomized controlled trial did not demonstrate reduced LOS, but improved functional outcomes at 1 month after discharge were found. Sager et al 13 tested the effectiveness of a nursecentered intervention for hospitalized elderly medical patients. The Yale Geriatric Care Program focused on altering nursing-related activities such as increasing mobilization and ambulation, early removal of urinary catheters, limited use of restraints, and increased use of physical and occupational therapies. A 36% reduction in functional decline in the intervention group was reported. Acute Care for Elders, a multicomponent intervention, 15 provided a specially designed environment and emphasis on fall-risk screening and increasing mobility. The program demonstrated a lower frequency of ADL decline and nursing home placement as well as improved patient and provider satisfaction without increasing hospital cost or LOS. The Hospital Elder Life Program was designed to prevent cognitive and functional decline in older adults during hospitalization. 7 An interdisciplinary team implemented targeted interventions for 6 risk factors, including early mobilization with ambulation or active range of motion exercises 3 times daily. Benefits of the program included maintenance of function and cognitive status and a 90% patient-family satisfaction rate.
A study by Tucker et al 16 further confirmed that few older medical patients walk in hallways while hospitalized. An ambulation program was developed to increase mobility; increased ambulation occurred, but no attempt was made to evaluate the effect on overall functioning. Another outcome was that patients, families, and professional staff were l00% satisfied with the program. Brown et al 17 studied 285 patients whose activities were expected to be limited to bed to chair for at least the first 5 days of hospitalization. Recovery of ambulatory ability was found to be associated with mobility. Early ambulation of critical care patients has been shown to be safe, feasible, and associated with positive functional outcomes. 18, 19 Maintaining mobility in acutely and even critically ill people is a key component in achieving positive outcomes.
STUDY PURPOSE
The purpose of this study was to determine the impact of a nurse-driven mobility protocol on functional decline in hospitalized older adults. We explored whether a mobility protocol would maintain or improve functional status from admission to discharge and reduce LOS.
Study hypotheses were as follows: (1) older adults who participate in a mobility protocol will maintain or improve functional status from admission to discharge and (2) older adults who participate in a mobility protocol will have a reduced LOS.
RESEARCH METHODS

Design
This study used a nonequivalent control group design. The independent variable was mobility protocol; dependent variables were functional status and LOS.
Sample
The researchers recruited a convenience sample (N = 50) of adults 60 years or older, who were admitted with medical diagnoses to 1 of 2 nursing units (n = 25 each). Inclusion criteria included an LOS of 3 or more days, ability to understand English, without a physical impairment that would significantly limit ability to mobilize, and cognitively intact or with a significant other able to participate. Cognitive status was determined by completion of a Mini-Mental Status Examination with a score of 24 or more. Medical patients were selected to avoid potential limitations in mobilization frequently associated with the surgical experience.
The research nurse screened a total of 453 patient records for eligibility; of those, 84 eligible subjects were enrolled. Of the enrolled subjects, 34 were withdrawn from the study for a variety of reasons including discharge before discharge data could be collected (n = 11) or before 3 days (n = 9), transfer off study unit (n = 8), occurrence of a disqualifying procedure or condition procedure (n = 5), and personal reasons (1 client voluntarily withdrew because of illness-associated anxiety). Study data were collected within 48 hours of admission for eligible subjects. Sample size statistics were conducted to determine adequate power and supported a total number equal to 50. 
Site
This study was conducted at The Miriam Hospital, a private 247-bed, not-for-profit, acute care teaching hospital in Providence, Rhode Island. The Miriam Hospital is 1 of 4 healthcare affiliates of the Lifespan system and is a Brown Medical School teaching facility. In 1998, The Miriam Hospital became the first hospital in Rhode Island to achieve Magnet status, awarded by the American Nurses Credentialing Center, and has since been redesignated 3 times.
Two nursing units served as study units; both were equal in size, cared for similar patient populations, and were characterized by similar nursing staff composition (Table 1) . Both unit staffs included predominantly registered nurses and certified nurse assistants.
Intervention
Nurses on the treatment unit had previously been trained and supported to integrate a multicomponent geriatric program, Geriatric Friendly Environment through Nursing Evaluation and Specific Interventions for Successful Healing (GENESIS), into their model of nursing care delivery. GENESIS education included a formal, intensive 3-day continuing education units program related to principles of geriatric nursing care. The GEN-ESIS program includes a nurse-driven mobility protocol; that specific protocol served as the intervention for this research.
As part of the mobility protocol, the registered nurse is directed to question orders for bed rest as well as to routinely evaluate the necessity of obstacles to mobility such as urinary catheters. It is a priority of certified nurse assistants to walk GENESIS patients 3 to 4 times per day and also to assist patients to the chair for meals and the bathroom or commode for toileting. Prior to initiation of the study, a 4-hour refresher program specific to the GENESIS mobility protocol was provided to nursing staff and certified nurses assistants employed on the treatment unit. At the time of the study, the control unit was the only unit remaining that had not implemented the GENESIS program. The treatment and control units were on different floors of the hospital, and nurses did not float between the units, minimizing the chance of the intervention affecting the control unit.
Procedures
An advanced practice nurse with expertise in gerontology and geriatrics was hired to collect data and was trained by the geriatric clinical nurse specialist and the principal investigator. Training included human subjects' protection and achievement of high-level proficiency with the protocol and data collection instruments. The geriatric clinical nurse specialist and research nurse practiced screening for eligibility and scoring using the study instruments prior to data collection and continued until acceptable reliability was achieved. This process was periodically reevaluated. Patients admitted to the study units were screened for eligibility by the research nurse. Eligible patients were provided an informational letter that was approved by the Lifespan Institutional Review Board.
Instruments
A demographic data collection sheet was developed specifically for this research and included such information as age; gender; primary diagnosis; use of assistive devices; fallrisk assessment; presence of any restrictions to mobility (eg, bed rest order, Foley, oxygen use, restraints); use of occupational or physical therapy; LOS; first and number of times out of bed; and type of out-of-bed activity. Data related to the out-of-bed activity were derived from chart review and corroborated by discussion with nursing staff and individual patients.
Functional status was operationalized using the modified Barthel Index (BI) 20 and the Up and Go test. 21 The BI is a subjective measure that measures the capacity of an individual to perform identified ADL (personal hygiene, bathing, feeding, toileting, stair-climbing, dressing, bowel control, bladder control, ambulation, and chair/bed transfer). The modified version used retained the original 10 items but included a 5-point rating scale for each item to improve sensitivity to detecting change. A quantitative estimate of level of dependence was obtained, ranging from 0 (totally dependent) to 100 (totally independent). The BI was used to assess self-perceived level of function at the time of admission, for 2 weeks prior to admission, and at discharge. Researchers have proposed the BI as the standard for clinical and research purposes. 22 Correlations of the BI and Frail Elderly Functional Assessment were reported at 0.91 23 ; interrater agreement of r = 0.793 was reported for the overall BI score. 24 The Get Up and Go 21 test is an objective assessment that measures subjects' ability to stand from an armchair, walk 3 m, turn around, return, and sit down in the chair again. The Get Up and Go test has been shown to be reliable and valid, 25 and is reported to correlate with the BI at r = −0.78). Researchers have reported on a technique that specifically examines the sit-tostand component. 26 Various methods have been used to determine how well people can rise from a chair; for this study, subjects were Impact of a Nurse-Driven Mobility Protocol 329 rated at admission and at discharge on a 1 to 4 scale, 1 being "able to rise in a single movement" and 4 being unable "to rise without assistance." Evidence supporting the validity of the sit-to-stand measure is reported. 26 A Mini-Mental State Examination was routinely conducted to evaluate cognitive status. For subjects with a Mini-Mental State Examination score of less than 24, the significant other's perception of the patient's abilities was assessed.
Data analysis
The SigmaStat statistical program was used. Sample size statistics were calculated prior to data collection to ensure adequate power to detect differences between the groups. Descriptive statistics were completed for study variables and comparisons between the groups on baseline characteristics were examined. Differences between the treatment and control group on the dependent variables were calculated using inferential statistics.
RESULTS
The sample consisted of 23 men and 27 women; the mean age was 80.4 years, with a range of 62 to 97 years. The mean number of diagnoses was 6.7. Forty (80%) patients were admitted from home, 7 from assisted living, and 3 from a nursing home. Four (8%) had a documented history of dementia on admission. The majority (n = 31, 62%) acknowledged using some type of assistive device prior to admission; 20 patients had a physical therapy consult and 8 an occupational therapy consult, with approximately equal numbers on the 2 units. Only 1 patient was restrained at any time during the hospital stay. No significant differences between the groups were found on demographic variables.
Subjects in the treatment group had a lower fall-risk score on admission than the control group, but the difference was not significant (7.5 treatment vs 9.5 control; P = .07). The treatment group fall-risk level also was lower (1.86 treatment vs 2.4 control; P = .04), suggesting that the treatment group was at lower fall risk on admission. Barthel scores by group are illustrated in Table 2 . Barthel preadmission scores, which reflect subjects' perceptions of functioning 2 weeks prior to admission, were significantly higher than admission scores for both groups. Discharge scores significantly improved from the admission baseline for the treatment group (P = .05) by +11.5, with control group scores improving by 6.9 (not significant). The control group demonstrated a statistically significant decrease in function between preadmission to discharge (P = .006); although the treatment group scores were lower at discharge than at preadmission, differences were not significant.
Scores for the Up and Go test improved slightly for both groups (1.16 admission vs 1.04 discharge, treatment; 1.35 admission vs 1.17 discharge, control) but were not significant.
Subjects in the treatment group were out of bed to chair less often (5.9 times treatment vs 8.7 times control; P = .05) and ambulated in the room less often (5.54 times treatment vs 7.16 times control; NS) than the control group. However, the treatment group ambulated in the hallway earlier (2.7 days treatment vs 4.9 days control, P = .007) and more often (3.12 times treatment vs 2.44 times control; NS). The treatment group had significantly shorter LOS (4.96 days treatment vs 8.72 days control; P < .001).
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DISCUSSION
The purpose of this study was to examine the impact of a nurse-driven mobility protocol on functional status and LOS of hospitalized older adults. Hypothesis 1 that older adults who participate in a mobility protocol will maintain or improve functional status from admission to discharge was supported. The treatment group had greater improvement in functional status as measured by the BI than the control group (P = 0.05). Hypothesis 2, older adults who participate in a mobility protocol will have a reduced LOS, was also supported (P < .001). Consistent with the literature, a significant decline in function between preadmission and admission was detected in both groups, a finding with important implications for both lay and professional care providers.
Prolonged immobility is clearly demonstrated in the literature to be an important contributor to functional decline. Walking difficulties have been identified as an early marker for prolonged hospital stays in older people. 8 Furthermore, mobility that is lost during hospitalization is often not recovered by discharge. 27 Lower extremity weakness and balance and gait disorders have been identified as intrinsic fall-risk factors, and exercises that improve lower body strength and balance have been shown to reduce falls and fall-related injury. 28 In this study, ambulating in the hallway seemed to be more effective than chair rest and even ambulating in the room. This may be because ambulation in the hall requires significant strength, balance, and coordination.
Limitations of the study include the recognition that the lower functional level of the control group, though not significant, could have contributed to increased LOS and/or later ambulation. These, in turn, may have been caused by other factors such as acuity and disease burden, which were not measured in this study. Further study with quantification of the impact of diseases is indicated, especially because participants in this study experienced, on average, about 7 comorbid conditions. Although differences between the groups on baseline characteristics were not detected, it is possible that differences existed and affected the findings. Also, data derived from the modified Up and Go test, an objective measure of functional ability, did not detect differences in functional level that were identified by the BI. Further investigation of this instrument is warranted.
The control unit used for this research was the only remaining unit that had not been "GENESIS-trained." At the time of the study, that unit also became the only unit in the hospital that employed a unit-based advanced practice nurse with responsibility for clinical outcomes on the unit. No attempt was made to influence clinical initiatives on the unit; it is possible that the presence of a unit-based advanced practice nurse affected mobility outcomes. Indeed, it was noted that the average LOS and average number of times out of bed were identical (8.7); in other words, it seemed that patients on the control unit were out of bed every day that they were hospitalized. Anecdotal observations and the literature support that hospitalized patients do not generally get out of bed every day during a hospital stay, and it is possible that the presence of the advanced practice nurse positively affected mobility outcomes.
CONCLUSIONS
Hospitalized older adults typically experience functional decline during an acute hospital stay. This research supports existing literature that identifies that functional decline actually begins in the preadmission period. Findings suggest that early and ongoing ambulation in the hallway may be an important contributor to maintaining functional status during hospitalization and to shortening LOS. Ambulation should be viewed as a priority and as a vital component of quality nursing care.
